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(57)Abstract: 

PURPOSE: To accurately detect the ink amt of the printing head for an 
ink jet printer even when the printing head is used in an inclined state. 
CONSTITUTION: An ink sump. 40 is provided to the supply route of ink 
from an ink tank 24 to a nozzle head 22 and a flexible plate 42 is bonded 
to the opening part of the ink sump 40 and a strain gauge 44 is bonded 
to the outer surface of the flexible plate 42. By this constitution, the 
flexible plate 42 is bent when ink is reduced and the strain gauge 44 is 
deformed and, by detecting the change of the signal obtained from the 
strain gauge 44, the amt. of ink can be detected. 
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*vNOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation nnay not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clainri(s)] 

[Claim 1] The ink tank for storing the ink which is opened for free passage with the nozzle head which injects 
ink, and said nozzle head, and is supplied to the nozzle head. Ink **** arranged by the supply path of ink in 
which said nozzle head and ink tank were opened for free passage. The printer head with the amount detection 
function of ink containing the flexible plate formed where the outside surface is exposed to said a part of ink 

and the strain gage attached in the front face of said flexible plate. 
[Claim 2] The printer head with the amount detection function of ink which is opened for free passage with the 
nozzle head which injects ink, and said nozzle head, and contains the elastic plate constructed over the ink tank 
for storing the ink supplied to the nozzle head, the carriage for supporting said ink tank to revolve at least and 
conveying said nozzle head and an ink tank, and said ink tank and carriage, and the strain gage attached in the 
front face of said elastic plate. 

[Claim 3] The printer head with the amount detection function of ink according to claim 2 in which said carriage 
contains the stopper section for inhibiting rotation of said ink tank in a predetermined location. 



[Translation done.] 
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* NOTICES * 

JPD and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is for detecting the ink residue in the printer head for ink jet printers in 

more detail about a printer head with the amount detection function of ink. 

[0002] 

[Description of the Prior Art] A printer is one of the important output units of a computer system, and a variety 
of printers are used by the end of today according to the application. Inkjet printers attract attention especially 
from the ability of direct printing to be carried out from the regular paper while being the low noise and high 
resolution. 

[0003] Drawing 7 is the sectional view showing an example of the conventional printer head for ink jet printers. 
As shown in this drawing, this printer head 1 consists of carriage 4 for conveying the nozzle head 2 which injects 
the globule of ink, the ink tank 3 for storing ink, and these nozzle head 2 and the ink tank 3 in the printing 
direction. 

[0004] According to this printer head 1, after the air installation valve 7 and the ink installation valve 8 are 
opened by actuation of a cam 5 and a rod 6, a predetermined electrical potential difference is impressed to the 
piezoelectric device 9 stuck on the tooth back of the nozzle head 2. Then, a piezoelectric device 9 vibrates and 
the pressure room 10 formed in the nozzle head 2 is made to carry out pinch-and-swell. Ink is extruded by this 
through the orifice 11 of the minor diameter punched at a part of pressure room 10, and with the ink which has 
adhered to the front face with surface tension, it becomes the globule of ink and blows off with vigor sufficient 
ahead of the nozzle head 2. When a print sheet adheres to the globule of this ink alternatively, an alphabetic 
character, a graphic form, etc. are printed. 

[0005] By the way, in this ink tank 3, two metallic detection pins 14a and 14b are formed, and the amount of the 
ink 12 in it can be detected now on it by impressing a predetermined electrical potential difference to these 
detection pins 14a and 14b. namely, — if the ink 12 in the ink tank 3 decreases in number — the level of the oil 
level — falling — soon — ** — the tip of detection pin -14b of the shorter one will separate from the oil level of. 
ink 12. Then, the electric resistance between detection pin 14a and 14b becomes infinity, and since the electrical 
potential difference currently impressed to these will rise, it is perceivable by detecting this that ink was almost 
lost. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when it was used having made the printer head 1 incline for 
example, oil-level level of ink 12 was not able to change and the residue of ink 12 was not able to be detected 
correctly. That is, although the tip of the ink detection pins 14a and 14b separated from the oil level of ink 12 
although there was still ink of enough, an indication of "having no ink" was given or there was almost no ink on 
the contrary, the tip of the detection pins 14a and 14b did not separate from the oil level of ink 12, but printing 
might be continued as it was. 

[0007] On the other hand, with the printer head 1 of such structure, for a certain reason, that ink leaks also 
holds a porous absorber in an ink tank, and it has some which infiltrated ink into this. However, since a very 
unstable result was brought in this case even if a detection pin detects the residue of ink, it was almost 
impossible to have detected the residue of ink by this method. 

[0008] The place which it was made in order that this invention might solve the problem mentioned above, and is 
made into that purpose is to obtain the printer head with the amount detection function of ink which can always 
detect the amount of ink in an ink tank correctly. 
[0009] 

[Means for Solving the Problem] The printer head according to claim 1 according to this invention The ink tank 
for storing the ink which is opened for free passage with the nozzle head which injects ink, and this nozzle head. 
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ahd is supplied to that nozzle head. Ink **** arranged by the supply path of ink in which the above-mentioned 
nozzle head and the ink tank were opened for free passage, the flexible plate formed where that outside surface 
is. exposed to a part of this ink ****, and the strain gage attached in the front face of this flexible plate are 
included. 

[0010] On the other hand, the printer head according to claim 2 according to this invention The ink tank for 
storing the ink which is opened for free passage with the nozzle head which injects ink, and this nozzle head, and 
is supplied to that nozzle head. This ink tank is supported to revolve at least and the elastic plate constructed 
over carriage, and the above-mentioned ink tank and carriage for conveying the above-mentioned nozzle head 
and an ink tank and the strain gage attached in the front face of this elastic plate are included 
[001 1] Moreover, the printer head according to claim 3 according to this invention contains the stopper section 
for the above-mentioned carriage in a printer head according to claim 2 to inhibit rotation of the above- 
mentioned ink tank in a predetermined location. 
[0012] 

[Function] According to the printer head according to claim 1, if ink is injected by the nozzle head, according to 
this, ink will be supplied from an ink tank, and the ink currently stored by the ink tank will decrease in number 
gradually. When the pressure of the ink which is in ink **** currently arranged by the supply path of ink by this 
declines and it becomes lower than an outside atmospheric pressure, the flexible plate formed in a part of ink 
**** bends inside, and the strain gage attached in the front face of a flexible plate is made to deform. Therefore, 
if change of the signal acquired from this strain gage is detected, the amount of ink in an ink tank is detectable. 
[0013] Moreover, according to the printer head according to claim 2, the ink tank is supported to revolve by 
carriage and weight with the ink in an ink tank and an ink tank is made to transform the elastic plate constructed 
over an ink tank and carriage. In this condition, like the above-mentioned, ink is injected by the nozzle head, and 
if the ink currently stored in the ink tank decreases in number, that ink tank will become light and will be rotated 
according to the elastic force of the above-mentioned elastic plate by the circumference of the shaft which is 
supporting the ink tank to revolve. Thereby, the elastic plate which you were made to transform deforms so that 
it may become the original configuration, and the strain gage attached in the front face is made to transform it. 
Therefore, if change of the signal acquired from this strain gage is detected, the amount of ink in an ink tank is 
detectable. 

[0014] Furthermore, since rotation of an ink tank is inhibited in the predetermined location even if according to 
the printer head according to claim 3 the stopper section is prepared in carriage and excessive external force is 
added, the strain gage which an elastic plate is made to transform beyond the need and by which it is attached 
in the front face is not destroyed. 
[0015] 

[Example] Next, the example of the printer head according to this invention is explained in detail, referring to a 
dravying. 

[001 6] Drawing 2 is the sectional, view showing one example of the printer head according to this invention. As; 
shown in this drawing, the ink tank 24 for storing ink is joined to the nozzle head 22 which injects ink," and this 
printer head 20 is constituted. 

[0017] The nozzle 26 of a cone form is formed in the interior of the nozzle head 22, and the orifice 28 of a minor 
diameter is extremely formed at the tip. Furthermore, the ink pass 30 is formed so that it may be open for free 
passage for a nozzle 26, and while removing the dust contained in ink while being the ink pass 30, the filter 32 for 
preventing the back flow of ink is arranged. 

[0018] Moreover, the piezoelectric device 34 is arranged so that it may pierce through the lower part side face 
of the nozzle head 26. The edge by the side of the nozzle 26 of this piezoelectric device 34 is lightly supported 
by the sealant 36, and may have comes to vibrate in the direction shown by the drawing 2 Nakaya mark. 
Moreover, the other-end section of a piezoelectric device 34 is being fixed so that it may not move by the 
bridging 38. Here, as a piezoelectric device 34, the crystal of Xtal besides ceramics, such as barium titanate and 
titanic— acid lead zirconate, ADP, etc. is used. 

[0019] On the other hand, ink **** 40 which can store little ink is formed in the side section of the ink tank 24, 
and the flexible plate 42 is stretched by opening by the side of the nozzle head 22 so that it may expand to 
drawing 1 (a) and may be shown. The outside surface of this flexible plate 42 is exposed in the open air, and the 
strain gage 44 is stuck on that outside surface. As this strain gage 44, although resistance wire and a metallic 
foil were inserted with the resin film, others, a piezoelectric device, etc. are used. 

[0020] Moreover, the porous absorber 46 is held in the ink tank 24, and ink sinks into this absorber 46. Moreover, 
while removing the dust and air bubbles which are contained in ink, the filter 48 for preventing the back flow of 
ink is arranged near [ exhaust port 47 ] the ink tank 24. Furthermore, the air vent 50 is formed in the upper part 
of the ink tank 24 so that ink may be smoothly supplied to the direction of the nozzle head 22. 
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[0021] According to such a printer head 20, if a predetermined pulse voltage is first impressed to a piezoelectric 
device 34, the edge by the side of the nozzle 26 of a piezoelectric device 34 vibrates, and with the pressure by 
the vibration, ink will serve as a globule and it will blow off with sufficient vigor from an orifice 28. If ink blows off, 
ink will be filled up from the ink tank 24 through the ink pass 30 only in the part which blew off, and the amount 
of the ink in which it sinks into the absorber 46 by this will decrease. If ink continues blowing off similarly, the 
amount of the ink in which it sinks into the absorber 46 will decrease gradually, and the pressure of the ink in ink 
**** 40 will decline. If the pressure of this ink becomes lower than an outside atmospheric pressure, as shown in 
drawing 1 (b), the flexible plate 42 will bend inside and the strain gage 44 currently stuck on that outside surface 
will be extended. 

[0022] Therefore, if it is the case where the strain gage which consists of resistance wire is used, since the 
resistance will become large, if change of the electrical potential difference concerning the strain gage is 
detected, the amount of the ink in the ink tank 24 is detectable. 

[0023] Thus, with the printer head 20, since he is trying to detect the amount of ink based on the pressure 
variation in ink **** 40 prepared in the supply path of ink, even if it uses it, making the printer head 20 incline, 
the amount of ink in the ink tank 24 is always correctly detectable. And since an absorber 46 is infiltrated and 
ink is stored in the ink tank 24, ink does not leak. 

[0024] Next, an example of the printer equipment using such a printer head 20 is shown in drawing 3 . Drawing 3 
(a) is the top view of printer equipment, and this drawing (b) is a sectional view cut by the B— B line in this 
(drawing a). As shown in this drawing (a) and (b), the platen roller 53 and the paper guide 54 are arranged by 
printer equipment 52, and a print sheet can be fed now to a position by the paper feed motor 55. Moreover, it is 
built over two slide shafts 56 in parallel with this platen roller 53, and the carriage 57 for conveying the nozzle 
head 22 and the ink tank 24 at these slide shaft 56 is constructed further. This carriage 57 can move now along 
with the slide shaft 56 with the carriage delivery motor 58 and the carriage driving belt 59. 
[0025] Moreover, the control board 60 in which the circuit for controlling the printer head 20, the paper feed 
motor 55, the carriage delivery motor 58, etc. was formed is arranged by this printer equipment 52. And this 
printer head 20 is electrically connected with the control board 60 by the flexible flat cable 61. In addition, in 
drawing 3 , the printer head 20 is in a home position, and can remove [ cleaning equipment 62 ] the blinding of 
the nozzle head 22 etc. now in this location. 

[0026] On the other hand, drawing 4 is the block diagram showing an example of the circuit for controlling such 
printer equipment 52. As shown in this drawing, to the control section 64 which consists of a central processing 
unit (CPU) etc. Others [ power supply section / 65 ], The paper detecting element 60 and the printer head 20 
which distinguish the existence of a print sheet are controlled. The printing right hand side 67 which makes a 
predetermined alphabetic character etc. print, the paper feed motor 55. and the carriage delivery motor 58 are 
controlled. The printing location detecting element 70 which detects the carriage and the paper feed right hand 
side 68 which conveys the printer head 20 and a print sheet to a position, the blinding arrester right hand side 69 
which operates the blinding arrester 62, and a current printing location is connected. Furthermore, the display 73 
which displays the existence of the control unit 72 equipped with the switch for operating the ink detecting - 
element 71. the ink detecting element 71, etc. which detect the signal from a strain gage 44 and detect the 
residue of ink as a thing peculiar to this example, and ink is connected. 

[0027] Next, actuation of printer equipment 52 equipped with such a control circuit is explained, referring to the 
flow chart of drawing 5 . The predetermined pulse voltage is first impressed to the strain gage 44 every fixed 
time amount by the ink detecting element 71 during printing actuation. And the electrical potential difference 
concerning this strain gage 44 is detected by the ink detecting element 71, and is compared with the electrical 
potential difference further set up beforehand by the control section 64. Here, when there is ink of enough in the 
ink tank 24 and the strain gage 44 is not made to transform almost, it is judged with ink being in the ink tank 24, 
and printing is continued as it is. On the other hand, when ink is lost and a strain gage 44 is made to deform in 
the ink tank 24, it is judged with there being no ink into the ink tank 24, and printing is stopped. Carriage 57 is 
stopped by this and coincidence, an indication of "having no ink" is given by the display 73, and carriage 57 is 
further returned to a home position. 

[0028] Subsequently, if an operator pours ink into the ink tank 24 and operates the switch of a control unit 72, a 
predetermined pulse voltage will be impressed to a strain gage 44 like the above-mentioned. And the electrical 
potential difference built over a strain gage 44 by the ink detecting element 71 is detected, when the amount of 
the ink in the ink tank 24 still is not enough, an indication of "having no ink" will be given by the display 73, and 
according to this, an operator will pour ink into the ink tank 24 again. On the other hand, when ink is fully poured 
into the ink tank 24, an indication ''^with ink'' is given by the display 73. When the start-switch of the printing right 
hand side 67 is operated according to this, carriage 57 will be returned to the location previously stopped by 
printing, printing will be started again, and printing will be continued as it is. 
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[0029] As mentioned above, although one example of the printer head according to this invention was explained 
in full detail, this invention can also carry out other modes, without being limited to the example mentioned 
above. 

[0030] For example, drawing 6 is the sectional view showing other examples of the printer head according to this 
invention. As shown in this drawing, the ink tank 76 for storing ink is joined to the nozzle head 75 which injects 
ink, further, this ink tank 76 is supported to revolve with the edge of that base by carriage 77, and this printer 
head 74 is constituted. 

[0031] The nozzle 26 of a cone form is formed in the interior of the nozzle head 75, and the orifice 28 of a minor 
diameter is extremely formed at the tip. Furthermore, the ink pass 30 is formed so that it may be open for free 
passage for a nozzle 26. 

[0032] Moreover, the piezoelectric device 34 is arranged so that it may pierce through the lower part side face 
of this nozzle 26, and the edge by the side of the nozzle 26 of this piezoelectric device 34 is lightly supported by 
the sealant 36, and may have comes to vibrate in the direction shown by the drawing 6 Nakaya mark. Moreover, 
the other-end section of a piezoelectric device 34 is being fixed so that it may not move. 

[0033] On the other hand, the elastic plates 78, such as flat spring, are fixed to the side which is not supported 
to revolve by the base carriage 77 of the ink tank 76, and the other-end section of this elastic plate 78 is being 
further concluded and fixed to it by carriage 77 with the adjusting screw 79. Furthermore, the strain gage 44 is 
stuck on the front face of an elastic plate 78. Moreover, the stopper section 81 formed in the character type of 
KO is formed in this carriage 77 so that the lobe 80 projected to the side of the pars basilaris ossis occipitalis of 
the ink tank 76 may be surrounded. 

[0034] According to such a printer head 74, if a predetermined pulse voltage is first impressed to a piezoelectric 
device 34, the edge by the side of the nozzle 26 of a piezoelectric device 34 vibrates, and with the pressure by 
the vibration, ink will serve as a globule and it will blow off with sufficient vigor from an orifice 28. If ink blows off, 
ink will be filled up from the ink tank 76 through the ink pass 30, and the amount of the ink in which it sinks into 
the absorber 46 will decrease. If ink continues being injected similarly, the amount of the ink in which it sinks into 
the absorber 46 will decrease gradually, and the weight of the ink tank 76 whole will decrease. If the weight of 
the ink tank 76 whole decreases, the ink tank 76 will be rotated according to the elastic force of an elastic plate 
78 by the circumference of the shaft which is supporting this to revolve. Thereby, the curved elastic plate 78 
approaches the original flat configuration, and the strain gage 44 pushed and contracted with the elastic plate 78 
is extended. Therefore, if change of the signal acquired from this strain gage 44 is detected like the case of the 
printer head 20 mentioned above, the amount of the ink in the ink tank 76 is detectable. 

[0035] When it is used in the case of this printer head 74, making the printer head 74 incline, the signals which 
extent into which an elastic plate 78 is made to deform differs from the time of using it in the level condition, 
consequently are detected from a strain gage 44 will also differ. In this case, what is necessary is just to set up 
the reference voltage for distinguishing the existence of ink according to whenever [ tilt-angle / of the printer 
head 74 ]. Therefore, even if it uses it, making the printer head 74 incline even if it is such a printer head 74, the 
amount of ink in the ink tank 76 is always correctly detectable. And with this printer head 74, since ink infiltrates 
an absorber 46 and is stored in the ink tank 76. ink does not leak. 

[0036] Moreover, since rotation of the ink tank 76 is inhibited in a predetermined location even if in the case of 
this printer head 74 the stopper section 81 is formed in carriage 77 and excessive external force is added, the 
strain gage 44 which an elastic plate 78 is made to transform beyond the need and by which it is attached in 
that front face is not destroyed. 

[0037] Furthermore, since it is concluded by carriage 77 and fixed to it by the adjusting screw 79. this elastic 
plate 78 can rotate this adjusting screw 79 suitably, and it can be adjusted so that it may become, just before 
the lobe 80 of the ink tank 76 contacts the stopper section 81. 

[0038] Furthermore, two examples mentioned above are not limited to the illustrated gestalt. For example, 
although ink **** 40 is formed in one with the ink tank 24 with the printer head 20 shown in drawing 2 , you may 
prepare in one with a nozzle head, or it is completely good also as a thing of another object. Furthermore, 
although the flexible plate 42 is formed in opening of ink **** 40 with the printer head 20 mentioned above, what 
formed the flexible plate in one with the ink tank may be used. In this case, a part of ink **** used as a flexible 
plate should just form the wall board of that part thinly. Thus, if ink **** is the space in which a certain amount 
of quantity of ink can be held, especially the location or configuration will not be limited. 
[0039] Moreover, although the nozzle head 75 and the ink tank 76 rotate, only an ink tank is supported to 
revolve on carriage, and it fixes to carriage and you may make it a nozzle head connect an ink tank and a nozzle 
head by a flexible tube etc. in both the printer heads 74 shown in drawing 6 . Namely, carriage^ should just be • 
supporting the ink tank to revolve at least. Moreover, especially the location — the central part at the base of 
an ink tank is sufficient as the location which supports an ink tank to revolve — is not limited. 
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[0040] Moreover, with the printer head 74 mentioned above, although prepared caudad, you may prepare in the 
side of an ink tank and especially the location to construct is not the thing which is the ink tank 76 about an 
ejastic plate 78 and which is limited. 

[0041] Moreover, it is necessary not to dare form the stopper section 81 of carriage 77, and the temporary 
effectiveness that the amount of the ink which is in an ink tank even in this case is detectable does it so. 
[0042] Furthermore, which front face of a flexible plate (elastic plate) is sufficient as the location in which a 
strain gage is attached, and the class of strain gage is not limited further at all, either. Moreover, a nozzle head 
may not be the so-called mold on demand mentioned above, but the so-called continuous jet mold which injects 
ink continuously from a nozzle is sufficient as it Furthermore, a nozzle head and an ink tank may be formed in 
one. 

[0043] In addition, this invention can carry out that you may make it detect the amount of ink etc. in the mode 
which added the correction which becomes various based on this contractors knowledge, and amelioration by 
comparing change of the electrical potential difference concerning a strain gage with reference voltage with an 
operational amplifier. 
[0044] 

[Effect of the Invention] According to the printer head according to claim 1 according to this invention, since the 
strain gage has detected the fall of the pressure by reduction in ink, even if it uses it, making a printer head 
incline even if, the amount of ink in an ink tank is correctly detectable. 

[0045] Moreover, according to the printer head according to claim 2 according to this invention, since the strain 
gage has detected the fall of the weight by reduction in ink, the amount of ink in an ink tank is correctly 
detectable like the above-mentioned. 

[0046] Furthermore, according to the printer head according to claim 3 according to this invention, since the 
stopper section is prepared in carriage, the strain gage attached on the surface of the elastic plate is not 
destroyed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention is for detecting the ink residue in the printer head for Inkjet printers in 
more detail about a printer head with the amount detection function of ink. 
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*^NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] A printer is one of the important output units of a computer system, and a variety 
of printers are used by the end of today according to the application. Inkjet printers attract attention especially 
from the ability of direct printing to be carried out from the regular paper while being the low noise and high 
resolution. 

[0003] Drawing 7 is the sectional view showing an example of the conventional printer head for ink jet printers. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/12/21 



JP.06-218942,A [EFFECT OF THE INVENTION] 1/1 ^—iy 

* tslOTICES * 

JRO and NCI PI are not responsible for any 
dafnages caused by the use of this translation. 
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2. *5|c** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to the printer head according to claim 1 according to this invention, since the 
strain gage has detected the fall of the pressure by reduction in ink, even if it uses it. making a printer head 
incline even if, the amount of ink in an ink tank is correctly detectable. 

[0045] Moreover, according to the printer head according to claim 2 according to this invention, since the strain 
gage has detected the fall of the weight by reduction in ink, the amount of ink in an ink tank is correctly 
detectable like the above-mentioned. 

[0046] Furthermore, according to the printer head according to claim 3 according to this invention, since the 
stopper section is prepared in carriage, the strain gage attached on the surface of the elastic plate is not 
destroyed. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when it was used having made the printer head 1 incline for 
example, oil-level level of ink 12 was not able to change and the residue of ink 12 was not able to be detected 
correctly. That is, although the tip of the ink detection pins 14a and 14b separated from the oil level of ink 12 
although there was still ink of enough, an indication of "having no ink" was given or there was almost no ink on 
the contrary, the tip of the detection pins 14a and 14b did not separate from the oil level of ink 12, but printing 
might be continued as it was. 

[0007] On the other hand, with the printer head 1 of such structure, for a certain reason, that ink leaks also 
holds a porous absorber in an ink tank, and it has some which infiltrated ink into this. However, since a very 
unstable result was brought in this case even if a detection pin detects the residue of ink, it was almost 
impossible to have detected the residue of ink by this method. 

[0008] The place which it was made in order that this invention might solve the problem mentioned above, and is 
made into that purpose is to obtain the printer head with the amount detection function of ink which can always 
detect the amount of ink in an ink tank correctly. 
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MEANS 



[Means for Solving the Problem] The printer head according to claim 1 according to this invention The ink tank 
for storing the ink which is opened for free passage with the nozzle head which injects ink, and this nozzle head, 
and is supplied to that nozzle head. Ink **** arranged by the supply path of ink in which the above-mentioned 
nozzle head and the ink tank were opened for free passage, the flexible plate formed where that outside surface 
is exposed to a part of this ink ****, and the strain gage attached in the front face of this flexible plate are 
included. 

[0010] On the other hand, the printer head according to claim 2 according to this invention The ink tank for 
storing the ink which is opened for free passage with the nozzle head which injects ink, and this nozzle head, and 
is supplied to that nozzle head, This ink tank is supported to revolve at least and the elastic plate constructed 
over carriage, and the above-mentioned ink tank and carriage for conveying the above-mentioned nozzle head 
and an ink tank and the strain gage attached in the front face of this elastic plate are included. 
[001 1] Moreover, the printer head according to claim 3 according to this invention contains the stopper section 
for the above— mentioned carriage in a printer head according to claim 2 to inhibit rotation of the above- 
mentioned ink tank in a predetermined location. 
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OPERATION 



[Function] According to the printer head according to claim 1, if ink is injected by the nozzle head, according to 
this, ink will be supplied from an ink tank, and the ink currently stored by the ink tank will decrease in number 
gradually. When the pressure of the ink which is in ink **** currently arranged by the supply path of ink by this 
declines and it becomes lower than an outside atmospheric pressure, the flexible plate formed in a part of ink 
**** bends inside, and the strain gage attached in the front face of a flexible plate is made to deform. Therefore, 
if change of the signal acquired from this strain gage is detected, the amount of ink in an ink tank is detectable 
[0013] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view showing one example of the printer head according to this 
invention, and ink is fully a thing at a certain time, and (a) is a thing when (b) of ink is almost lost. 
[Drawing 2] It is the sectional view showing the whole printer head configuration shown in drawing 1 . 
[Drawing 3] It is drawing showing an example of the printer equipment using the printer head shown in drawing 1 
and drawing 2 , and is the sectional view which cut (a) with the top view of a printer head, and cut (b) by the B- 
B line in (a). 

[Drawing 4] It is the block diagram showing the control circuit of the printer equipment shown in drawing 3 , 

[Drawing 5] It is a flow chart for explaining actuation of the printer equipment shown in drawing 3 . 

[Drawing 6] It is the sectional view showing other examples of the printer head according to this invention. 

[Drawing 7] It is the sectional view showing an example of the conventional printer head. 

[Description of Notations] 

20 74 Printer head 

22 75 Nozzle head 

24 76 Ink tank 

40 Ink **** 

42 Flexible Plate 

44 Strain Gage 

57 77 Carriage 

78 Elastic Plate 

81 Stopper Section 
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DRAWINGS 



[Drawing 1] 
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